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AsX-fm2tLm&mw#-i&<Dfrm&im^j. *) 2mmm 

•£tr>*'J-feA7W «rE2tt1ffR«9l&gi"*.n/C? 

a «tt ic r >; ^ a r'J ?^-->*|n]g&i:, £ 

ttMEIKCfcoif? haufrtfrfBru- h*tw*tto + M 

h *+wttiftfiFfsi: i & mumti.<D m ? h o<*> ram 
[H#JB2] 

K* IX trilS 2 0 If? 1X0**2 

* 1 x cr m 2 <d > * v -t ju * l x mtRvtm t -? * m 

15^2(0-7- MM»&J«»K lltrEJ** Sri-US 1 Xt>* 
rgl^;HS£Elg§£«x.. ■tev*itMS»*i»EJ[SlXO f 

mum 1x^20^71-14 



2 

^S* 1 , «fE«t»M*tt«»SttK J: 1 Xtf*2 

s *ifcnt*# 1 E«oa&8s^#> •=& u ^So 
3 ] 7 - K»a*?*s*» % insist Kw^it 

-v'HISlc e? MS©yjf-v-yOlKtiOM 

- KH^T 4-fr^<7) ^ -f 5 > ^T-^F^Sfi t pi ■=& V -bA 
[0 0 0 1 J 
[0 0 0 2] 

A-oflUSXtrftftmanov^r, H7 (a) . (b) c 

^Sn^UKEIXC^WfS^iaSr^tTmW-t^o 
[0 0 0 3] ro>^e'J-fe;PMCIi. 3*&S#ffi!FE4- 

KtWLC, V--X SSO* KU-f >D<^-5 TrJS- 1* 

[0004] ttRmflEiiiiii^aijeiL, 

/O^m^^EPSDLTti: %<Ofrm&Wm& (A) c^-tj: 
gBLT, >|.»t*i , i<4Dtt*CH8 (A) O a 

.^x^c^ic^-r^je.s^fi-r^o ^-=>r. cos* 



* 
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[0 0 0 5] a;£K«#3iifcfl!#*, c * 
1tf«K»tfc;t4fc*KI4, 7- KttWL*ftl"'CA'£L 

HSPLCiU co^ftS^- C F E Kffi* 

K»i3M*m#«F e c*:£fii©a;*#- e c a±.o«* 

[0 0 0 6] i03S**^-CU««F*itrv»4« 

ify httB La^l'- h*P Li: J: »K iOSftR** 10 
)KFElclE^f6]^m#Ema x SreniP-f-So a.&dffcif 
SiifcflMa*»*>li, (Pmaz + Pr) i#lEt*tff 

HLfrhlis (Pmax-Pr) i^t*l«*Mt 

iiA'T-^s. fit, iotflfi<j«t*jnt4it 
^«L/cK/JBLt^^O-e, a 

»L^t§tCti, 5*8M*|*jRFEKft*fil<0*#-Em 

[ooo7] 4*. as (b) \zm-r x ? 3i§tm# 

IFEOlH^dctL, tICPl, CP2raoEPiD 
tffiVt L£i WinmE.V tW.WE bVffllziiV 
= E. d c &£IW#;o** i3t£oT, tJtm#E c ijfi^JE 
V c t<^K<DK^IiV c=Ec • dct'iS. Ztz. £ 
Oi a fc^V^WMCfcEfiLfc^ffllStS.* ■=&'.> 

A (-Em ax) fcMSS^TfimWMfcU^/ui: U 
*l"<**bjft (Em ax) t ttfc2*tXMMM.iiLl' 30 

[0 0 0 8] V^^t^-t^MCSraStllEiL 

*«uei&ffl©5isi*'*> * 'J gtm.<r>% 1 © 
[0009] cosftuvflo'euiiaii. s»«MM«fc 

L T dg#? U ^ i: # i ft <b ^ * V -tr * M C £ jS^WSI 
kt*a»07- KH (WLl, WL 2, -) , 

t5SS^lM«2 0t''; HSIBL 1 1. BL12 
~ B L n 1 ,' B L n 2 , >l£c>*tc1t3&©> * 'J -t Jt-M C <9 

2fru i ^offl-g-r-isit h ti& 2 fr© > -=e 'j -t^o^ft 

^©t^litSttataoyu- h« (PL 50 



4 

1 , -) 'J**7M 1 x 1S&C97- K 

(WLl, WL2, •••) **l-Cilfc#JESLTf*»tc>*i. 

%<D-^itt&-tZ>-7\s-Ymz*tl%'1\®%LL, V- 

£lta«&<7>h7>v** (T4 1, T4 2, •••) 

[ooio] rosi»*fl£>*yte«fl>«uiL» 

[0 0 11] 7— KJsft (fllxtfWL 1) **jg#?l"<JW;: 
2.±2>ffi<DZ? >;UVimiZi3^X. tfy h MSB L 1 
1, BL1 2 ~ B L n 1 , B L n 2 & X Xf-^V- \ ffli 

(PL1, •••) liitlfU^^t^otv^. 7-K 
&WL l^SiRU^WCfcai, £©7- K&fcWL 1 £ 

yu- hsuamffiv P i w&i&ztiZo 

^^^V-t^MCOEISW^^l ©kfy hi&BL 1 1 
-BLnl tc^tli^n^o Ztvbm 1 ©f-; h^B L 1 

1- BLn 1 tfifiXtn^-^-t^ 2 <D\£ y hgBLl 

2- BLn2li, 7 - K^W L 2 ^IjRU^JK-* <9 
C «9 7 - K&W L2t -6 ^ * 'J -fe ;HilNS« 
)VX-jbktz#>. *<Dl"<)\<\±%iA,¥mtLts:^o z\flh 
<r>n^tii-fW. 1 <OMy hB-B L 1 1 , BL12 

— B L n 1 , BLn 2H03S«flrSr«HB1-*itl=J: 

t33 f -C^* (^Ix.ti', T. Sumi^i:Uii« 19 
9 4^T-f • ^ - • W - • -> r/J'-tvat*' 
V; K • Xf- h • h v*>77 ^ 

v'jl^. h • *r • r-f-JDl' • ^-/<-X (19 9 4 
I E EE International Solid 

— State Circuits Conferenc 
e , DIGESTOF TECHNICAL PAPE 
RS) 2 6 8 ~ 2 6 9 ^- v#fi?.) o i <D0!l T- li> 

■J 2 5 6 K b t L, W.WS.S. 3. 0V, ^S«S£ 

3 mA-C\ 2 0 0 ns tv^T^-fe^t'f ^ ;H^fK**» 

[o o i 2] ^eyaSEHicfiv^rii, >*v-t 

;VM C OSif^ C OSfittVttKCiEft <0»»fl-ffi*-§- 
x.T«$R«-feif.L> LTE1I 
«««r«fli1-fcie), tao««)J:^i:^V-h« (PL 

l. •••) ^c^<om^^^r^1-'&'£^* ^ ^> , ). L^t* 

©$i^il4di-g-<DDR AMtcJt^T^;^ < 4i> 0 4 7t. 

(PL, •••) -*Kai«*fltkOtt-& 
HfrbAu, Pt, RuifOtiSAlv^liio - 
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(PL1) (7)B#«^^§ < £07^ 

[0013] £*tK*tu hisomfi^s^i-^ io 

J:?£LfcW (^2^J) OEUftBfcBl 1 (« 
x.tf, #H3¥2 - 1 1 0 8 9 5^$R#flB) 0 

[0014] i<oa»*#>*'j««ii. ttssc^*/^- 

htt (PLl, •••) Sr*ii«^LTPLt LfcJtt*Hi* 
1 Offilt|W|— iW>^n^7U^f 1 y £ (tztzL, 
^^'J -fe/l/MCIi 211. tf 7 MStfB L 1 1 , B L 1 2 
(Ol^MS/T) , tttrfttlff (flCBLl 1, 

bli2) m<Dmm.i£ j tti?tizmmm-%sE'p, se 

(SAl, •••) t*7 hg/'Jf t-yfffBL 20 
PfcttoTlf y hg (BL11, B L 1 2, •••) 

fcfy h»<Z)»3fl9* "1" V^WV "0" l*"^ 

- «i 7— tt#-r**n*tt»4iai&2 x 7- 

K« (Mx.WL 1) #«lf?U^;i/i:4*iSfr^tf ^ h 
«*«tK3e«*BL ST^ttoTlf^ HKBLll, 
BL12, •••) Sr«Sk«fl[U^;i/^K:^L. 7-K*» 

(WL1) ^iK^;W:i^titLtMLTS«l/ 
^i4-&^5-7-Kg (DWL1) U J: 0 iiiRttS! 30 
O^^y-fe^MCOlBttlfffi^RtBSn^lf 7 h& (B 
l i i) i*t*ft1-e* h& (BL 1 2) 

[0015] ^c^cos^itm^^^u^s^^aiLSi^ 

[0 0 16] >^n;VMC07^4:X^S!(&?n^3 
L 1 1 , B L 1 2 , AUTB LI 1, B L 1 2 Kov> 40 

to^eir-i - *) tiy hup l tizim—<D*pfflm 

[0 0 17] T ^ -fe^ *IT 7- KttWL 1 **« 

TWT9f-47t.lt »K IfybgBLl 1 P B L 1 2. 
7- K«WL 1 ) *5 J: tf^S -7 - K& (DWL 1 ) (i 

&o -<0&, 7- KUW-L 1X^5-7- KgDWL 
lsWKRl"****^ Ify h»BL 1 1 
0>^ l J-b^MC<7)fS1iffi$B^l7ltt5^n. fcfyhiSBL so 



6 

Lll, B L 1 2M03S*ttiHr>*ilMBes A 1 \z£ 
[0 0 18] w^tfgtKfcv^-c. 

h 7 > y ^ ^ T t §f f ?C t OgS ( fiO-t;l/y - KN 
m c ^n-f-f >/ftgi:4rot^4i, d<£>-tr;w 
-KNmc (Sub) »iOBi:ii, fzt^t>-f 

il-CiOfifl-Ci±. 7-K«l (WLlf) fcSIRl^^i: 

^t^O^e^ Mft^fcHt 1 ? X 7 \ZLX*)VJ - KNm 
c HftP L tl^gS^*HSfit U gf&^S 

[0 0 19] :o8^ M»m»li*3<T«tr**. S 

if, ^7n^n^w^g< £££ e»^flisr 

[ 0 0 2 0] 

*Mlljft<ia:v»too^ -fe/uy- Kji*<bO**3^tf>y 

f t:J:ot h7> v <x ^ > t -t;M-Ko 

>^y-t;i/60 V?>¥x9i'g.lz4r>iRmiz-r 
4«fit4roTV^M, 7-Ka^«Uftt#. T^-b^ 



(5) 



ftfflW- 9 -8 2 0 8 3 



7 

o 

[0 0 2 1 ] *H»Og«li, ^JgiM^SOWSm*) 
[0 0 2 2] 

imz®im*<o-i;vmmz&m-f *> h ? t 

btlftfc-f Z> ft -b^V \-7>'sX?<or- h 
t IfeWL L T SIR U ;KO t £ Cin h * -=e y ) -b ;v £ 

t»«fkoif7 kir, aonwEfc*©-**'; 

^* , ;-fc;v7U'fi, ltrffi2ji1t#<D^S^^^<75^5l' 
^ )i<aVft u ^ >\s<D P3 u ^ ;v i: & * fflWSL £ 15 
IB 7* U- MR»C3e#fl&twtt»i-*rv- ham&«*&¥ 

jMMKHrEtMSoe? h*t«rE2flHt#o*au'<A' 

V f- Y - y'lKC J: D /''Jft-y? tu^c kf y h mzM 

iiie.a»o-t>^ii«s<o«niB«i!ij*T««r 

(w«»-t * e 7 h ft* M Wffc«##« t , iO^'^S 

+ n m&^if i= J: & tirE«»*> tr ? hot 

£iiiRW*;i/£ Lt;(07- K&lzgM&S ft*: 

;v<0 h 5 > v*? SrSa^-frifi'b^* 'J -fc;vco h 9 > 40 

[0 0 2 3] aftOlf? M***l-F:h.jW«r* + 

WEffs 1 2 o ^ * u -t ji^fcus l t -r 
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»e2o(f7 ha© -9^ 

Mm $ iifcflMg-sWsit s 73 © e v h a t & 1- tr 

4*i»W<>H6*iatt*fllit, -fe>^i«Me*i»E*l 
R£f»2 0ey h»BOSg«fl[<r*i«i-*EI»i:L, tT 
7 hlRf Mm^««F^S**. WE» 1 2 co t* 7 h 

MIE^S**, mfE4 ] F^mett*&Il]B&^ J: «J ME* 1 
^f5cC0^HmrK^lS0 f ^2O7- K»«rjgj«ttca#? 

[0024] ^*m^m«imiiffiiE#s* f , 

MjRl>'<)V<DMNlti-£trmNl&.9\-e>1®mz > M v h^ 

ffitl-^EKi: L-C#fiS;$n> Site, sgafR^SHSte 
HIjE^S**, «3S©7- K»^r*Br3fe0 5'>f 5 >^*T- 

[0 0 2 5] 

[0 0 2 6] m 1 1±*§£W<D% 1 <OHJfi0!£^-f @ft 

[0 0 2 7] iOHJfifflKi. 0 7, 09, mi 

@ R^WftSB (*2) <a>*>;-fc;v (Hi-c 

liMCl 1 , MCI 2<7)^) > iii^ffiSkO^^V 
■fe/l/ (MC11, MCI 2, — ) <D&ff*ii J Z t titttfc 

§ («2) (07-K* (WL 1 , WL2(7)^) . « 
ao^^eu-t^ (MC 1 1 , MC 1 2, •••) (D&Vi-Zft 
?ti t JWE L T K «t & ft Jtl&i- ^ ?0^$8S:# § X V« ft 
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RU t %2<DMy FSS (BL1 1, B L 1 2 (Dfr^tTf.) , 
&ZflZ&%.<OJ*')-t)V (MC 11, MC 1 2, •••) £ 

Vm (^AlfmiS*G:0 1X2 0mffi) ^ML^l/- 
h^P Ltc^#fi<J^ttif&-r^*FB^filS^|5]]SS2 h 

p om&it u^wc&g lts& i Ri/m 2 o if ? h m. 

(BL 1 1, BL 1 2, •■•) *2«flHBO»lll«'^^0 "> 

•^■V- v"f* t&lZ, My YW.? >Ms^B L B<?)fS 
^tl"<^tC^LT^lS^2 0e-7 hij& (BL 1 

1, bli 2, •••) s-B-^e^^^^stsyjf 
■v — y ' ^ >*ej&3 *mu^^%^$ij^i«-tR 

LG1, R L G 2 <OMl"<;W:$t LtH 1 

<DMy M£ (flllxJfB LI 1, BLI 2) *><Dii#? 

My hB (ffJAtfBL 1 1) tW«r»i-tr» (BL 20 
12) K 2 Hit ISOWiiS L U^^OiiSU^Jl'Xl/ffit'^ 

®$$4t, -ty^^^tm^-S E<7>r&14-fbu^;wc 
l£:>« : LT^lSiy f »2 0t*y H (BLI 1, BLI 

2, •••) Eg^gmtefcifiPS-f &-b>J*iii|il2!S A 1 , 
•••) i> h5>y^^T5 1, T5 2^fx4"meft 

i^itMVS<o rStt-fb u * * felted l r f m *te la 

8S2^t>O4 1 F^meVm^^lS0 f ^2<7)lfy h«g (B 
LI 1, BLI 2, •••) K#*fr1-**IBimtttt»E]tt5 

HI Kitm^tlX^^i^ iO^raSffittif&lBlfS 30 
5t:l *)9t\B.xm2ff>Mv Ml (BLI 1, BLI 
2, •••) Ki*>W«ttVm#tt*&SitTV»*»M©i5fj£<D 
8MB, 7-K« (WL1, WL2, •••) SrjgJWWKJJrJe 
fS*foi*aKi/'«*t LTiftt,?- K8i*St 
Z> J <J -fc ;K0 h 9 V ? T £r 31 ii £ -£ £ tl f> > 'J 
-b^O h5Vv^.^TS.r>*§l:^ : f-co^3R* (-fe;W- 
K) Nmc **W*ffiVmUttiE**9- KttSWS&R 

[0 0 2 8] tc d ofyttfU <o lift; irov* Tin 2 tc^s 40 

[0 0 2 9] Sf, ftftQ 7 - K* (W L 1 , W L 2 , 
•••) 0-9 *><90f5£«O7- (f!)x.irWLl) jWSBT 
Kl/^fl-S-UJE^fL-caiRU^^fcft'SltrWJWMT 1 t- 
y 'J f- -V - -✓«-§■ B L P Sr 0f Se <^>»3 MfStfcfb U ^ * (ft 
t L tf 7 h^B L 1 1 , B L 1 2 imibntiLlZ 

■?>) - v-r-5o ttz-?')*-*- -ym-^-B L P Ot£± 

•? * 5 >^(C tf » MlK/*? >*«-§-B L B 

P^) o 50 



telMff 9-8 2 0 8 3 

10 

[0 0 3 0] *rolMT 2 tc, fl-SBy KP^ft-e-wJijt 
t4 7-K« (WiLldrWLl) 

J*I&1-4Si*U^^H^©JffllM-f- (RLG1) =SrfS 
t4^U^;v-i L, »KW«/u©r 7 _ m (WL j) t -g 

StS^tV** (MCI 1) LTC<D> 
^';-t;v (MCI 1) ©Ettrt«*rJ*lB1-*fcr? 

(BL11) tcfltB tt:£mi"*fr9k&®&4 frh 
<7>mmi"<ft'iti$:%-t* y h«a (BLI 2) tc«^-T 
-2. (EttrtSRU LXSH) o i«Dt#, tfvh^BLl 
l^Jft-zV^iHOg^ffc yu-h^SPLIi 

tcli, M£P LffllJ4-^mt LT-b/U/- KNm-c 

18 (A) Odjft»cR»Sii (B 2 , 
fi6c.r, SS*^-COHfflLlWfl!)fl-*«|R (EI 8 (A) 
<T> a c ICiote^HSBLl 1 ±lz^£li ? 

tL^.'fS#«U^;V'#^^* 0 *7t, EI8 (A) Oc,(S 

[0 0 3 1 ] *<0J8|SflT 3 tcJ±-t>^Uii|lgffitt'fk^S 
E^fS^b U^^vi: 4oT-t V^lfiifSISS A 1 ^Stt'ffc 
L, e ^ MIB L 1 1 , B L 1 2 H«5HSfi:*ltipB'f- 
-i>o ii*?fc^o>*'J -t;VMC 1 1 <oieifi*i#^ "1" 
U^;VT*o7tti-^ h My bSBLl WtWmmft.^ 
^fflSl/^tijcl) (H2<75*&^-) , "0" U^;ko 

ttVmCH)e*ilTV>40T, Ifiltrt^ "1" COt#(± 
b.^tclgft^n, "0" #(id ^[Cll^n^ (-b 

[0032] My Y&.BL1 1, BL12 <DSfii s $S 
LtzH&NlT 4 iZis^Xs >t'J**MCl l^«b^Ul$. 

Ui* S ft, 4 fc^ffl* h<Oy-'~ ? IiZ X 
■oX My Y%kB L 1 1 , B L 1 2 omiit-dUfP LT *<T> 
r- 9 * * tH^MCl 1 US&tf i t tJ*T- # ^ (-r- 

[0 0 3 3] $.<Dm$T 5 tc*v»T> -tv^lgitlffilt-fb 
{f-f-SE^-^rStt-fbL/^^t Lr-t>^if«SS A 1 i 
im&VtmtL* ffi^XMy H|/<5V^BLBt 
Stt-fbW^^t-tS^t ICJ: e ? hBL 1 1 , BLI 
2 Sr[Bj— H&U^v;*. lOtl, 
l>'SJtb«^tc*c»^ey hJSBL 11, BLI 2li-?-(7) 
triotiglfi?) 1 /2 eomiSt gif^c 

(EttttftMBIHJ) o 

[0 0 3 4 ] ^OiHT 6 Ci5V>T, S*?U^;k^»7- 
K*WL 1 S^Jt'l-^^iJiU^^fl^ftlJffll^-f-R L G 
1 Sr^ft-Fft^SiRU^;!', ^Stt^bU^^t LT>* 
'J -fe ;um C 1 1 t#«R«iit*i:#i:ifj h&B L 
11, B L 1 2 *3t*U^^«^i]B4 *»fe«J«IL, > 
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[0 0 3 5] ;ht, 

[0 0 3 6] Ettrt«©IJMLX«:m»7'-*<0»a* 

[0 0 3 7] £©JfflMT8T«\ JftHlfiVm^ If w 

* h&BL 11, BL1 2 £©lf? b&B 
L 1 1 , B L 1 2 K + H«ttVm4 c ttlfr3*vrv»*JieiH 

BfJfe©?-- K* (taJx.tfWL2) £j£*l«K»iRU 
"OUfcL, i©7-K« (WL2) h&m$Z> * * 'J -fe 
;K0h5>^^^TSr^a$^r, £*i<b > * V -fe^co-fc 

[0 0 3 8] i<D}8WT 8 KJJr£<0 7- K**£MttK 20 

ft So 
[0 0 3 9] rt«T FU^fl^g-Sr»^-ri*jS*»fflL 

[0040] icoiftM©^ : t , ;-t^7i/'f i, yjf- 

vxitii • mmiR®&i 1 (sal 3" 

•••) ii ! tjntv>s 0 s/c, -tv^iiifi • ?ijss?iski 

f-^WaHttl 2^U f T'-^Aai[IlSS 1 3I±**WK 
lia#coDR AM i|W]fllT- -g-c9a&9§li*R&-f 

So 

[0 0 4 1] 7 KU*/<7 7t1]I&6I;Ju ftUfflHUK 1 4 
<OMW<Oi> tizH&T K^f^ADtDl ^ii^m^-r 
So 7 KU-*# 7 > * 7 (i, *IJ«I3f& 1 4 coftlJ»cO *> t 
Krt«7K^fl*ADIt84ti. ^Lt, 7 K U 

* SCRUBS 8 IdU ftUfflllUKl 4 <0$U8JCO<> t«C7 KVX « 
A v 7rI@]S&6^'b<0 7 KU-^€-^ay f rtS57 KV^f 
*AD I 0^0-*tl«LTXf 3-^ 9 K6* 

T1tlfc©7- FOTL 1 -WLm<0HroMg©7- K 

[0 0 4 2] £ft?>I]l&©fl.»T KU^flr^ADK-fc* 
r^-fe^liaHroDRAMi:ra»T*&.3&«>-»!BIT 8 O 

* 7 35»e>Or*9gB7 KU^If AD I I- i -o XWifc<D 7 — 
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[0 0 4 3] @4 (iF*|g|57 KV^fifAD I Ci *) 7- 

Mr/^it^. com 4 ma, 7 - K&w l 1 -~ 
wLmi i ^-r-om^.M^.v^.)v t-r h m&Tji ?nt^ 

7- K«WL 1 ~WLm0 7*»0^85c*?r|51P#lc 
[0 0 4 4] iilf»j£*«U*v»Tli, 7U-HSPL 

So 
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